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REMARKS/ARGUMENTS 



Claims 1-30 are pending in the present application, of which claims 4, 6, 8, 9, 13 and 28 
have been withdrawn from consideration. 

The Declaration has been considered defective. The Declaration was also considered 
defective in the prior Office action. Applicants did not file a corrected Declaration in response to 
the prior Office action. However, Applicants mailed a corrected Declaration to the USPTO on 
February 15, 2006. Applicants believe that the present Office action refers to the original 
Declaration, which was filed on February 2, 2004. Therefore, Applicants respectfully request 
that the objection to the Declaration be withdrawn. 

Applicants contacted the Examiner on June 30, 2006, to inquire about the reason for the 
translation of the priority document having not been entered in the record by the Patent Office. 
The Examiner stated that the Patent Office did not received a translation certification document 
along with the translation of the priority document. The Examiner stated, however, that if 
Applicants provide the translation certification document, the translation of the priority 
document can be entered in the record. Accordingly, Applicants are enclosing herewith a copy 
of the translation certification document. Applicants are also submitting a copy of the translation 
of the priority document, which Applicants have already submitted to the Patent Office. 
Applicants respectfully request that the translation of the priority document be entered in the 
record. 

Claims 1-3, 5, 10-12, 14, 16-18, 20, 21-24, 26, 27 and 30 have been rejected under 35 
U.S.C. § 102(e) over Selig et al. Applicants respectfully traverse this rejection, 

Selig et al. is not prior art to the present application under 35 U.S.C. § 102(e), because the 
international application upon which Selig et al. is based was not published in the English 
language. In the MPEP, at section 21.36.03(II)(B), the following is provided regarding how to 
determine the critical reference date of foreign applications: 

If the international application was filed on or after November 29, 2000, but did not 
designate the United States or was not published in English under PCT Article 21(2), do 
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not treat the international filing date as a U.S. filing date. In this situation, do not apply 
the reference as of its international filing date, its date of completion of the 35 U.S.C. 
371(c)(1), (2) and (4) requirements, or any earlier filing date to which such an 
international application claims benefit or priority. The reference may be applied under 
35 U.S.C. 102(a) or (b) as of its publication date, or 35 U.S.C. 102(e) as of any later U.S. 
filing date of an application that properly claimed the benefit of the international 
application (if applicable). 

(Emphasis in original). 

The international application PCT/EP02/04825, upon which Selig et al. is based was filed 
after November 29, 2000 and was not published (as a PCT publication) in the English language . 
Accordingly, Selig et al. is not applicable to the present application as a prior art reference under 
35 U.S.C. § 102(e). Therefore, Applicants respectfully request removal of Selig et al. as a prior 
art reference in the present application. 

Nevertheless, Applicants believe that claims 1-3, 5, 10-12, 14, 16-18, 20, 21-24, 26, 27 
and 30 are patentable over Selig et al. for the following reasons. 

Claim 1 has been amended to recite "an at least partially hollow cylindrical drive element 
pivotably connected to the seat element constituting a component of a displacement arrangement 
for an adjustable part of the motor vehicle seat." In contrast, Selig et al. does not disclose or 
even suggest such a drive element. 

Referring to FIGS. 7 and 8 of Selig et al., a force transducer 104 is disposed between a 
rail 106 and an articulated lever 108 of the vehicle seat and extends along the flange 118. The 
force transducer includes a non-deforming part 110 and a deformable part 112. The non- 
deforming part 110 is held by the rail 106 such that it is fixed by screws (not shown). The 
deformable part 112 includes a pivot point 114 that is formed by a carrying bolt 116, which 
passes through the deformable part 112 and carries the articulated lever 108 (shown in FIG. 8). 
The deformable part 112 can deform through a range defined by the opening 120 between the 
bolt 1 16 and the flange 118. 

The carrying bolt 116 is a solid bolt (see FIG. 8 of Selig et al.). Additionally, the non- 
deforming part 110 and the deformable part 112 of the force transducer 102 are non-cylindrical 
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objects (see FIG. 7 of Selig et aL). Thus, Selig et aL does not disclose or even suggest "an at 
least partially hollow cylindrical drive element pivotably connected to the seat element 
constituting a component of a displacement arrangement for an adjustable part of the motor 
vehicle seat." Therefore, claim 1 is patentable over Selig et al. 

Claim 30 recites that a longitudinal axis of the weight sensor extends along an axis of the 
tubular drive element. In contrast, Selig et al. fails to disclose or even suggest that a longitudinal 
axis of the weight sensor extends along an axis of the tubular drive element. 

The Examiner states in the Office action that the deformable part 112 of Selig et al. "has 
a longitudinal axis that extends along an axis of the tubular drive element." The Examiner 
considers the carrying bolt 116 of Selig et al, as the tubular drive element. Applicants believe, 
however, that the longitudinal axis of the deformable part 112 extends perpendicular to the 
carrying bolt 1 16. Referring to FIG. 7 of Selig et al., the deformable part 1 12 extends along the 
length of the flange 118 or along the length of the rail 106. In other words, the deformable part 
112 extends horizontally as viewed from FIG. 7. However, the carrying bolt 116 extends 
perpendicular relative to the flange 1 18 or the rail 106. As viewed from FIG. 7 of Selig et al., the 
carrying bolt 116 extends into the page. Accordingly, the longitudinal axis of the deformable 
part 112 extends perpendicular to the carrying bolt 116. 

Therefore, because Selig et al. does not disclose or even suggest that a longitudinal axis 
of the weight sensor extends along an axis of the tubular drive element. Claim 30 is patentable 
over Selig et al. 

Applicants have amended claims 2, 3, 5, 10-12, 14, 16-18, 20, 21-24, 26 and 27 to now 
depend from claim 30 either directly or through intervening claims. Therefore, these claims are 
also patentable over Selig et al. 

Claim 7 has been rejected under 35 U.S.C. 103(a) as being unpatentable over Selig et al. 
Claim 7 depends from claim 30 through intervening claim 5. Therefore, Applicants believe that 
in view of the foregoing arguments present herein in support of patentability of claim 30, claim 7 
is also patentable over Selig et al. 



-8- 



Appin No. 10/779,467 

Amdt date May 1, 2006 

Reply to Office action of March 1, 2006 

Claims 15, 19, 25 and 29 have been rejected under 35 U.S.C. 103(a) as being 
unpatentable over Selig et al. in view of Sakamoto et al. Claims 15, 19, 25 and 29 depend from 
claim 30 either directly or through intervening claims. Therefore, Applicants believe that in 
view of the foregoing arguments present herein in support of patentability of claim 30, claims 15, 
19, 25 and 29 are patentable over Selig et al. in view of Sakamoto et al. 

In view of the foregoing, Applicants respectfully request a timely indication of 
allowance. Should there be any further issues that can be addressed by telephone, Applicants 
invite the Examiner to contact the undersigned at the number indicated below. 



Respectfully submitted, 

CHRISTIE, PARKER & HALE, LLP 




Reg. No. 52,035 
626/795-9900 



SM/clv 



CLV PAS689407.1-*-06/30/06 2:23 PM 
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VERIFICATION 



I do hsnby declare under the penalty of perjury under the laws of the United States of 
America that the translation attached herewith is, to the best of my knowledge and ability, a 
complete, true, correct, ENGLISH language translation providing all relevant information 
contained in the original GERMAN language document(s) also attached herewith. 

I, a translator & final editor, am an active life time member in good standing of the 
AmericanTranslator Association[ATA] (No. 0130), and afBliatedwithGLOBALLANGUAGE 
SERVICES, 2027 Las Lunas, Pasadena, CA 91107 and I am fluent in the GERMAN, and the 
ENGUSHl^guag^. .y ■. . . . .:v.. .-c^ ^ii -^^^^^ 



Pasadena, February 9, 2004 ^ic/a^^*^ 




Andreas Aebi, Ph.D. 
Director 
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Seat assembly for a motor vehicle seat 



Description 

The invention relates to a seat assembly for a motor vehicle seat according to the generic 
part of claim 1. 

Such a seat assembly comprises a seat element that constitutes a component of the seat 
structure of a motor vehicle seat; a tubular drive element (drive tube) connected pivotably 
(around its longitudinal axis) to the seat element that constitutes a component of a 
displacement arrangement for an adjustable seat part, for example, for a height adjustable 
seat cushion, as well as a (preferably electrically operated) weight sensor for the detection 
of seat occupancy using the weight of a person sitting in the corresponding motor vehicle 
seat. Hirough the detection of seat occupancy, it is possible to control various functional 
groups of a motor vehicle as a function of seat occupancy, such as, for example, 
automatic occupancy- and/or weight-dependent adjustment of certain seat components as 
well as the occupancy- and/or weight-dependent deployment of an aiibag module. 

The object of the invention is to specify a new, advantageous arrangement of a weight 
sensor on a seat structure. 

This object is accomplished according to the invention through the provision of a seat 
assembly with the characteristics of claim 1 . 

Accordingly, the tubular drive element pivotably coimected with a seat element is 
mounted on the seat element via the weight sensor. 
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The solution according to the invention has the advantage that a protected arrangement of 
the weight sensor between the tubular drive element and the associated seat element is 
possible, in which the sensor can, in particular, extend into the tubular drive element. The 
solution according to the invention further enables the integration of the weight sensor 
into a preassembled modular unit. This results in simple assembly and ease of assembly 
of the seat assembly as a whole. 

The term weight sensor here means any sensor that generates sensor signals as a function 
of the force of the weight occurring when the seat is occupied. 

The seat structure comprises all structural elements of a motor vehicle seat including its 
subassembly, for example, in the form of telescoping guide rails. 

According to a preferred embodiment of the invention, the tubular drive element is 
pivotably moimted on a mounting section of the weight sensor, which extends axially into 
the inside of the tubular drive element or into a mounting element forming an adapter 
(tube adapter) nonpivotably connected to the tubular drive element and which can be 
provided for adaptation to tubular drive elements of different diameters by an adapter, in 
particular, in the form of an adapter bushing. 

The pivotable mounting of the tubular drive element on the weight sensor occurs 
preferably via a mounting element arranged on the tubular drive element, which can, for 
example, be screwed on the inside or outside wall of the tubular drive element via 
suitable threads or can be attached thereto via any integral connection (produced by 
welding), via a frictional connection (produced by application of pressure) or a form- 
fitting connection. Furthermore, an integral attachment of a mounting element (serving as 
a tube adapter) on the tubular drive element can also occur using an adhesive, for 
example, by gluing the mounting element against the inside wall of the tubular drive 
element. The adhesive also serves here for the compensation or reconciliation of 
tolerances and holds the moimting element rattle-free in the tubular drive element. 
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According to a preferred improvement, the gluing of the moimting element into the 
tubular drive element occurs after making a preassembled assembly from the weight 
sensor and mounting element pivotably mounted thereon. For this, the mounting element 
must be axially retained on the moxmting section of the weight sensor, for which known 
locking elements, such as, for example, nuts, can be used. Along one direction, the axial 
retention can even be implemented by the main body of the weight sensor itself 

According to one embodiment, the moimting element is designed with multiple parts, 
where one part of the moimting element has a bearing area for pivotable mounting on the 
mounting section of the weight sensor and the other part of the mounting element has an 
attachment area for nonpivotable connection to the tubular drive element. The two parts 
of the mounting element can be nonpivotably connected to each other via a screw 
connection, for example, in that the two parts of the moimting element are each designed 
as threaded bushings, of which one has on its inside the bearing area and on its outside a 
thread and the other has on its inside a thread and on its outside the attachment area for 
the connection to the tubular drive element. This can also be designed as a bearing 
bushing with the use of a one-piece mounting element. 

According to one embodiment, the mounting section of the weight sensor serves as a 
radial bearing for the tubular drive element and has an additional support element for the 
axial retention of the tubular drive element in one direction, where the support element 
can be attached as a separate element on the moimting section or can be formed iaone 
piece thereon. Along the opposing axial direction, the tubular drive element can be 
secured against axial displacement by the main body of the weight sensor. 

According to another embodiment of the invention, the mounting section of the drive 
sensor [sic ? weight sensor] serves for both the radial and axial mounting of the tubular 
drive element. The mounting of the tubular drive element on the mounting section of the 
weight sensor can in this case be implemented via meshing threaded areas. 
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The weight sensor is preferably an electrically operated sensor, by means of which, upon 
loading of the motor vehicle seat with a motor vehicle passenger positioned thereon, the 
bending stain acting on the tubular drive element is detected. The solution according to 
the invention enables an arrangement of the weight sensor such that the transverse forces 
causing bending strain are supported under defined, reproducible conditions. For this, the 
weight sensor is arranged nonpivotably, e.g., by means of a lock nut, on the seat element 
serving for the mounting of the tubular drive element. 

According to an improvement of the invention, the weight sensor consists of two sensor 
parts nonpivotably connected to each other, one of which serves for the pivotable 
mounting of the tubular drive element and the other to produce a nonpivotable connection 
with the associated seat element. This variant of the invention enables particularly 
advantageous integration of the weight sensor into the seat assembly between the tubular 
drive element and the associated seat element, in which, in particular, flexible conditions 
are produced for the creation of preassembled modular imits including the weight sensor. 

The tubular drive element can, in particular, be a drive tube for seat height displacement, 
which is rotated for adjustment of seat height and which runs firom one seat side to the 
other seat side as a transverse tube at a right angle to the longitudinal seat direction. 

The seat element serving for the mounting of the drive tube can, for example, be a seat 
side part or a guide rail for longitudinal displacement of the seat or a moxmting angle 
attached thereon. 

Additional characteristics and advantages of the invention will become clear with the 
following description of exemplary embodiments with reference to the figures. 
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They depict: 

Fig. 1 a a first exemplary embodiment of a weight sensor preassembled on a drive 

tube, via which weight sensor the drive tube can be pivotably mounted on 
a seat part; 

Fig, lb a first variant of the exemplary embodiment of Fig. la with regard to the 

axial retention of the drive tube relative to the weight sensor; 

Fig. 1 c a second variant of the exemplary embodiment of Fig. 1 a with regard to 

the axial retention of the drive tube relative to the weight sensor, 

Fig. 2a a variant of the exemplary embodiment of Fig. 1 a with regard to the 
pivotable mounting of the drive tube on the weight sensor; 

Fig. 2b a first variant of the exemplary embodiment of Fig. 2a with regard to the 

axial retention of the drive tube relative to the weight sensor, 

Fig. 2c a second variant of the exemplary embodiment of Fig. 2a with regard to 
the axial retention of the drive tube relative to the weight sensor, 

Fig. 3 the arrangement of Fig. 2c together with a seat element, on which the 

drive tube is pivotably mounted via the weight sensor; 

Fig. 4 a variant of the exemplary embodiments of Fig. 1 a and 2a with regard to 

the pivotable mounting of the drive tube on the weig^ht sensor as well as 
with regard to the axial retention of the drive tube relative to the weight 
sensor; 

Fig. Sa a drive tube pivotably mounted on a side part of a seat via a two-part 
weight sensor. 
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Fig. 5b a variant of the exemplary embodiment of Fig. 5a with regard to the 

attachment of the weight sensor on the side part of the seat; 

Fig. 6 a variant of the exemplary embodiment of Fig. 5b with regard to the 

pivotable moimting of the drive tube on the weight sensor 

Fig. 7 the arrangement of Fig. 5a together with additional seat components; 

Fig. 8 another exemplary embodiment of a weight sensor assembled on a drive 

tube, via which weight sensor the drive tube can be pivotably mounted on 
a seat part; 

Fig. 9 a schematic side view of a motor vehicle seat. 

Fig. 9 schematically depicts a motor vehicle seat, whose seat structure comprises two seat 
side parts S arranged on the two longitudinal sides of the motor vehicle seat S (only one 
of which is discernible in the side view according to Fig. 9) as well as a seat back R 
tiltably cormected to the two seat side parts. The seat side parts S serve to accommodate a 
seat bucket, on which a seat ciishion constituting the seating surface for a motor vehicle 
passenger is arranged. The seat side parts S are in each case hingedly connected via front 
and rear adjusting levers V with a longitudinal seat guide that comprises a first guide rail 
(subrail U) fixedly arranged on a car body as well as a seat side guide rail displaceable 
relative to the rail fixed to the car body (upper rail O). 

For adjustment of the seat heigjht, i.e., the vertical distance of the seating surface from the 
longitudinal seat guide, the two adjusting levers V are hinged, with one of the adjusting 
levers associated with an adjustment drive and the other adjusting lever, as a passive 
adjustment lever merely reproduces the hinged movement induced by the first adjusting 
lever. 
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In the example of a seat structure dq)icted in Fig. 9, a drive tube 2 is associated with the 
rear adjusting lever V, which drive tube forms the lower axis via which the adjusting 
lever V is rotatably hinged to the upper rail O of the longitudinal seat guide. The drive 
tube 2 is designed as a transverse tube that runs from the rear adjusting lever V on one 
longitudinal side of the motor vehicle seat at a right angle to the longitudinal seat 
direction x (longitudinal axis of the vehicle or longitudinal direction of the rails) to the 
corresponding rear adjusting lever of the seat side part arranged on the other longitudinal 
side of the motor vehicle seat. 

To determine the occupancy of the seat by a motor vehicle passenger in such a known 
motor vehicle seat, weight sensors are known that detect the occupancy of the seat using 
the difference in weight between an occupied and an unoccupied seat and, optionally, the 
weight of the user of the seat as well as determining the position and size of the user of 
the seat by determining a fictitious center of gravity. As a fimction of the occupancy of 
the seat, it is possible, for example, to control the longitudinal displacement of the seat by 
means of guide rails O, U or an air bag module associated with the motor vehicle seat. 

Fig. 1 a depicts a first exemplary embodiment of an arrangement according to the 
invention of a weight sensor 3 in a motor vehicle seat of the type depicted in Fig. 9. 
Accordingly, the weight sensor 3 constitutes an assembly that can be preassembled 
together with the drive tube 2, in which the drive tube 2 is pivotably mounted on the 
weight sensor 3, The weight sensor 3 is an electrically operated sensor, whose function 
will be presented in greater detail in the following with reference to Fig. 3. The weight 
sensor 3 has a main body 30 provided with an extemal thread 33, in which body the 
sensor components necessary to gena^te a weight-dependent sensor signal are arranged, 
as well as a journal 35 spaced at a distance from the main body 30 in the axial direction A 
(longitudinal direction of the drive tube 2), which extends into the inside of the drive tube 
2. 
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On the threaded exterior of the wali 20 of the drive tube 2, a mounting element 4 in the 
form of a bearing bushing with a thread 41 is screwed. This moxmting element 4 has a 
mounting section 44, which runs on the end of the drive tube 2 facing the sensor 3 all the 
way to the journal 35 of the weight sensor 3, spaced at a distance from its main body 40 
such that the drive tube 2 is mounted radially via the mounting element 4 pivotably on the 
journal 35 of the weight sensor 3. 

The main body 30 of the sensor 3 (which is arranged in front of one end of the drive tube 

2 outside the drive tube) serves, on the one hand, for the axial retention of the drive tube 

3 on the journal 35 of the weight sensor 3, as does, on the other hand, an axial locking 
element 36 arranged on the journal 35, e.g., in the form of a clamping ring. Thus, the 
mounting section 44 of the mounting element 4 attached on the drive tube 2 is 
accommodated axially substantially immobile between the main body 30 and the axial 
locking element 36 of the weight sensor 3. 

Thus, the weight sensor 3 and the drive tube 2 constitute an assembly that can be 
preassembled, which is distinguished by simple construction as well as advantageous 
ease of installation on a corresponding seat element, cf. in this regard, the following 
statements about Fig. 3. 

Fig. lb depicts a variant of the arrangement of Fig. la, in which the difference consists in 
that the journal 35 of the weight sensor 3 has an extemal thread 35a, on which a nut is 
screwed as an axial locking element 37 (instead of the clamping ring 36 of Fig. la). 

In the exemplary embodiment depicted in Fig. Ic, an adapter in the form of an adapter 
bushing 38 is screwed onto the extemal thread 35a of the journal 35 of the weigiht sensor 
3, which adapter forms, on the one hand, a radial bearing for the drive tube 2, i.e., 
defines, together with the mounting element 4 of the drive tube 2, a radial bearing 45, and 
which serves, on the other hand (together with the main body 30 of the weight sensor 3), 
for the axial retention of the drive tube 2 relative to weight sensor 3. 
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The adapter bushing 38 enables adaptation of the joximal 35 to drive tubes 2 of different 
diameters or to differently designed mounting elements 4. 

Fig. 2a depicts a variant of the exemplary embodiment of Fig. la with regard to the 
attachment of the moimting element 4' in the form of a bearing bushing on the drive tube 
2. According to Fig. 2a, the bearing bushing 4* with an external thread 42 is screwed into 
the inside wall 22 of the drive tube 2 provided with an internal thread. The mounting 
section 44 of this bearing bushing 4' is thus formed by the main body 40 provided with 
the thread 42. An axial locking element 36 in the form of a clamping ring serves here, as 
in the exemplary embodiment according to Fig. 1 a, for the axial retention of the drive 
tube 2 mounted on the joumal 35 of the weight sensor 3 via the radial bearing 45 . 

Fig. 2b depicts a variant of the arrangement of Fig. 2a, in which the axial locking element 
37 is formed by a nut screwed onto an external thread 35a of the joumal 35. 

Fig. 2c depicts, in a variant of the arrangement of Fig. 2a, a weight sensor 3, in which an 
adapter bushing 39 is screwed onto the extemal thread 35a of the joumal 35 that forms 
(according to the arrangement of Fig. Ic) a radial bearing 45 togeth^ with the bearing 
bushing 4' and, furthermore, serves for the axial retention of the drive tube 2 relative to 
the weight sensor 3. 

The screwing of a bearing bushing 4* with a thread on the inside wall 22 of the drive tube 
2 depicted in each case in Fig. 2a through 2c is particularly suited for drive tubes with 
large diameters or for those applications in which no space is available for attachment of 
the mounting element on the outside wall 21 of the drive tube 2. 

Fig. 3 depicts the preassembled modular unit consisting of the drive tube 2 and the weigjht 
sensor 3 after incorporation into a motor vehicle seat, that accomplished by attachment on 
a mounting angle 1 of the corresponding seat structure, where the weight sensor 3 
penetrates with its main body through an opening 10 of the mounting angle 1 
substantially without play and is attached on the mounting angle 1 by means of a nut 5 1 
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as well as an associated lock nut 52, which are screwed on the two sides of the mounting 
angle 2 on the external thread 33 of the main body 30 of the weight sensor 3. 

Thus, in this case, the weight sensor 3 is nonpivotably attached on the moimting angle 1 
and also serves for the pivotable moimting of the drive tube 2 on the joximal 35. 
Accordingly, the drive tube 2 is thus pivotably connected via the weight sensor 3 to the 
seat element 1 in the form of a mounting angle. The weight sensor 3 here thus 
additionally assumes the necessary function of a pivotable mounting of the drive tube 2 
on the mounting angle 1 . In addition to the capability of preassembly of the weight sensor 
3 with the drive tube 2 (with the main body 30 of the weight sensor 3 provided with an 
external thread 33 forming a defined interface with the associated seat element (mounting 
angle 1)) as well as the simple structure of the overall arrangement, the protected 
mounting of the weigiht sensor 3 * partially in the inside of the drive tube 2 and partially 
surrounded by the mounting angle 1 as well as the associated lock nut 5 1 , 52 - is, above 
all, advantageous. 

In addition, this arrangement ensxires that the forces of weight occurring with occupancy 
of the corresponding motor vehicle seat, which act as transverse forces F on the drive 
tube 2, are always detected in the same manner by the sensor 3. This is attributed to the 
defined support of the sensor 3 with its main body 30 against the edge of the opening 10 
of the mounting angle 1 clamped between the two nuts 5 1 , 52. Thus, a bending of the 
drive tube 2 accompanying transverse forces F generated by seat occupancy that is 
detected by the sensor 3 via the journal 35 extending into the drive tube can be 
reproducibly determined and evaluated, such that erroneous deployments are reliably 
avoided. 

Fig. 4 depicts a variant of the preassembled modular units depicted in Fig. la through Ic 
as well as 2a through 2c vwth regard to the attachment of the mounting element 4" on the 
drive tube 2. According to Fig. 4, the mounting element 4" is attached on one end of the 
drive tube 2, e.g., by welding. The radial bearing 45, via which the drive tube 2 is 
mounted on the journal 35 of the weight sensor 3, thus lies outside the interior of the 
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actual drive tube 2. For the axial retention of the drive tube 2 relative to weight sensor 3, 
a locking element in the form of a wedge 36' is pressed into a radial bore of the journal 35 
extending into the inside of the drive tube 2. For this, a corresponding assembly opening 
M is provided in the wall 20 of the drive tube 2. 

In the modular imit depicted in Fig. Sa, the weight sensor 3 is made up of two sensor 
parts 3 1 , 32 nonpivotably connected to each other, of which one sensor part 3 1 serves for 
the nonpivotable connection of the weight sensor 3 to a mounting angle 1 of the seat 
structure and the other sensor part 32 serves for the pivotable mounting of the drive tube 
2 on the weight sensor 3. 

The first sensor part 3 1 penetrates an opening 10 of the mounting angle 1 and lies against 
the edge of the opening with an angled protrusion 3 la. On the other side of the opening 
1 0, a lock nut 5 1 is screwed onto an external thread 33 of the first sensor part 3 1 , such 
that the moxmting angle 1 is firmly clamped between the radially outward projecting 
protrusion 3 1 a of the first sensor part 3 1 and the lock nut 5 1 . The first sensor part 3 1 is 
thus fixed nonpivotably on the mounting angle 1 . An electronic assembly 6 as well as an 
electric plug connector 60 of the wdgiht sensor 3 are further arranged on the first sensor 
part 3 1 , such that the sensor 3 [sic ?is] supplied with electrical energy via the first sensor 
part 3 1 and can output sensor signals throug^h it. 

The second sensor part 32 has a joumal 35 extending into the inside of the drive tube 2, 
which, with a mounting element 4'" nonpivotably arranged on the inside wall of the drive 
tube 2, forms a radial bearing 45 for the pivotable mounting of the drive tube 2 on the 
weight sensor 3. For the axial retention of the drive tube 2 relative to the weight sensor 3, 
the mounting element 4'" is supported on the one hand on the main body of the second 
sensor part 32 and on the other (in the interior of the drive tube 2) on a locking element 
37 in the form of a nut that is screwed onto an external thread 35a of the joumal 35. 

To prevent excess rigidity in the mounting of the drive tube 2 via the mounting element 
4"' on the joumal 35a, the mounting element 4"' and the joumal 35 are spaced at a 
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distance from each other in the radial direction outside the radial bearing 45; a gap Z is 
thus present in each case in the radial direction to produce bearing clearance. 

Fig. 5b depicts a variant of the exemplary embodiment of Fig. 5a, in which the difference 
consists in the attachment of the first sensor part 3 1 on the mounting angle 1 . According 
to Fig. 5b, the first sensor part 3 1 is supported on a radially outward projecting protrusion 
3 1 a on the end of the edge of the opening 1 0 in the mounting angle 1 facing the drive 
tube 2, and the associated lock nut 52 is located on the end of the edge of the opening 10 
facing away from the drive tube 2. The arrangement of the radial protrusion 31a and the 
associated lock nut is thus precisely reversed relative to the exemplary embodiment 
depicted in Fig. 5a. This enables complete preassembly of the assembly consisting of the 
drive tube 2 and the two sensor parts 3 1 , 32, which is then introduced into the opening 1 0 
of the mounting element 1, such that the first sensor part 31witii its section provided with 
an external thread 33 penetrates the opening 10 and lies with its radially projecting 
protrusion 31a against the edge of the opening. This positioning of the weight sensor 3 is 
then secured by the screwing on of the lock nut 52 on the external thread 33 of the first 
sensor part 31. 

Fig. 6 depicts a variant of tiie arrangements of Fig. 5a and 5b, in which coordinated 
threaded areas 35a, 46 of the journal 35, on the one hand, and of the mounting elements 
4"', on the other hand, serve for the mounting of the mounting element 4'" molded with 
the drive tube 2 on the journal 35 of the second sensor part 32. Thus, the bearing itself 
directiy takes over the necessary axial retention of the drive tube relative to weight sensor 
3. It is possible to do without additional, separate axial locking elements. 

However, the forming of the bearing by meshing threaded areas by rotation of the drive 
tube 2 results in a relative movement of drive tube 2 and thread sensor 3 [sic ? weight 
sensor] along the tube axis A (corresponding to the transverse axis of the vehicle y), with 
the extent of this movement depending on the pitch of the meshing threads 35a, 46. This 
movement can be compensated by play provided in the arrangement as well as the ever- 
present elasticities. 
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Fig. 7 depicts the arrangement of Fig. 5a together with additional components of a seat 
structure, namely a subrail U that is fixed on the motor vehicle floor B as well as an 
upper rail O that is guided longitudinally displaceable on the subrail U and is attached on 
the mounting angle 1 that serves for the pivotable mounting of the drive tube 2 via the 
weigjit sensor 3. In Fig. 7, an adjusting lever V (c£ Fig, 9) nonpivotably connected to the 
drive tube 2 is further discernible, which lever serves for the adjustment of the seat 
height. 

With reference to Fig. 7, the protected arrangement of the weight sensor 3 partially inside 
the drive tube 2 as well as partially covered by the mounting angle 1 and protected 
laterally by the guide O, U, in particular, becomes clear. 

In the particularly easy to assemble exemplary embodiment depicted in Fig. 8, the weight 
sensor 3 is attached with its main body 30 to a mounting angle 1, which can serve, for 
example, for the arrangement of the weight sensor on a guide rail of a longitudinal seat 
guide of a motor vehicle seat. The weight sensor extends for this with its main body 30 
substantially without play into an opening 10 of the mounting angles 1 and is fixed 
thereon by means of at least one nut 53 screwed onto an extemal thread 33 of the main 
body 30 of the weigjht sensor 3. 

The weight sensor 3 has a mounting section 35a stepped in one piece firom the main body 
30, which forms two circumferential bearing surfaces 350, 351, oriented at right angles to 
each other and connecting directly with each other, on which a bearing bushing 4a 
provided with an extemal thread 452 is pivotably mounted by means of corresponding 
circumferential bearing surfaces 450, 451 oriented at right angles to each other. 

The bearing bushing 4a is secured on the mounting section 35 of the weight sensor 3 in 
the axial direction on the one hand in that it is supported axially via its angled bearing 
surface 451 against the associated angled bearing surface 351 of the weight sensor 3 and 
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is secured in the opposite direction against axial slippage by means of a lock nut 37 
screwed on to an external thread 352 of the weight sensor 3. 

The bearing surfaces 350, 351; 450, 451 mentioned as well as the axial retention or 
mounting of the bearing bushing 4a by means of the associated lock nut 37 can optionally 
be supplemented by additional plain bearings and/or axial disks and improved in their 
efficiency. Furthermore, the bearing areas mentioned can be designed with angular 
movement to keep disrupting influences, such as, for example, tolerances or angular 
movements of the structure away from the weight sensor 3, To set predefined axial play 
between weight sensor 3 and bearing bushing 4a, the lock nut 37 is firmly screwed onto 
the weight sensor 3 up to a defined axial stop. For production engineering reasons, it may 
be necessary to use a spacing element 370 to bridge the thread runout in the lock nut 37. 

Because of the axial retention of the bearing bushing 4a provided with an external thread 
452 on the moxmting section 35 of the weight sensor 30 between its angled bearing 
surface 35 1 on the one hand and the lock nut 37 on the other, the weight sensor 3 can be 
combined with the bearing bushing 4a into a preassembled assembly, onto which the 
drive tube 2 (in the form of a transverse shaft) is subsequently attached. For this, in the 
region of the front end of the main body 20 of the drive tube 2 a threaded bushing 4b 
provided with an internal thread 453 that runs along the end facing the weight sensor 3 
with an attachment section 455 as well as along a part of the outside wall 21 of the drive 
tube 2 is attached (e.g., by welding). By screwing this threaded bushing 4b with its 
intemal thread 453 onto the external thread 452 of the bearing bxishing 4a, a nonpivotable 
connection is produced between drive tube 2 and bearing bushing 4a such that the drive 
tube 2 is mounted via the threaded bushing 4b and the bearing bushing 4a is pivotably 
mounted on the bearing surfaces 350, 35 1 of the mounting section 35 of the weight 
sensor 3. 

In a preferred variant, the drive tube 2 and the threaded bushing 4b can be designed in 
one piece, with a thread 453 cut directly into the drive tube 2. 
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Alternatively to the above-described welded connections between the drive tube 2 and a 
respective mounting element, via which the drive tube 2 is mounted on the mounting 
section 35 of the weight sensor 3, a mounting element - optionally preassembled on the 
mounting section 35 of the weight sensor 3 - can also be attached by gluing on the drive 
tube 2, and, in particular, in fact, by an adhesive connection with the inside wall 22 of the 
drive tube 2. The adhesive also serves here for the compensation or reconciliation of 
tolerances on the inside of the drive tube 2 and holds the mounting element serving as an 
adapter rattle-free in the drive tube 2. 



-15- 



c 



c 



Claims 

1 . Seat assembly for a motor vehicle seat with 

a seat element, that constitutes a component of the seat structure of a 
motor vehicle seat, 

a tubular drive element, pivotably connected to the seat element that 
constitutes a component of a displacement arrangement for an adjustable 
part of the motor vehicle seat, and 

a weight sensor for the detection of seat occupancy and/or of the weight 
of a seat user, 

characterized in 

that the tubular drive element (2) is moimted on the seat element (1) via the 
weight sensor (3). 

2. Seat assembly according to claim 1 , characterized in that the tubular drive 
element (2) is pivotably mounted on a mounting section (35) of the weight sensor 
(3). 

3. Seat assembly according to claim 2, characterized in that the mounting section 
(35) extends axially into the inside of the tubular drive element (2) and/or of an 
element (4^ 4', 4", 4'", 4a, 4b) nonpivotably connected thereto. 

4. Seat assembly according to claim 2 or 3, characterized in that the mounting 
section (35) is provided with an adapter (38), in particular, in the form of an 
adapter bushing. 
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5. Seat assembly according to one of the preceding claims, characterized in that a 
mounting element (4, 4', 4", 4"', 4a, 4b) is arranged on the tubular drive element 

(2) , via which mounting element the tubular drive element (2) is pivotably 
mounted on the weight sensor (3). 

6. Seat assembly according to claim S, characterized in that the mounting element 
(4, 4') is attached by means of a screw connection on the inside or outside wall 
(2 1 , 22) of the tubular drive element (2), 

7. Seat assembly according to claim 5, characterized in that the mounting element 
(4", 4a, 4b) is connected to the tubular drive element (2) by welding or gluing. 

8. Seat assembly according to one of claims 5 through 7, characterized in that the 
mounting element (4a, 4b) is designed with multiple parts, with one part (4a) 
serving for the pivotable moimting of tubular drive element (2) on the weight 
sensor (3) and the other part (4b) serving for the nonpivotable connection of the 
mounting element (4a, 4b) to the tubular drive element (2). 

9. Seat assembly according to claim 8, characterized in that the two parts (4a, 4b) 
of the mounting element are formed by threaded bushings that can be screwed 
together, one of which has an external thread and the other an internal thread. 

10. Seat assembly according to one of claims 5 through 9, characterized in that the 
mounting element (4, 4', 4", 4"', 4a, 4b) can be preassembled on the weight sensor 

(3) using axial locking means (37) before it is nonpivotably connected to the 
tubular drive element (2). 

1 1 . Seat assembly according to claim 2 or one of claims 3 through 1 0, to the extent 
referenced to claim 2, characterized in that the moimting section (35) serves for 
the radial mounting of the tubular drive element (2). 
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1 2. Seat assembly according to claim 1 1 , characterized in that a locking element (36, 
37, 38) for the axial retention of the tubular drive element (2) is arranged on the 
mounting section (35). 

13. Seat assembly according to one of the preceding claims, characterized in that the 
tubular drive element (2) is axially secured in one direction by the main body (30) 
of the weight sensor (3). 

14. Seat assembly according to claim 2 or one of claims 3 through 13, to the extent 
referenced to claim 2, characterized in that the moimting section (35) serves for 
the radial and axial mounting of the tubular drive element (2). 

15. Seat assembly according to claim 14, characterized in that toothed zones (35a, 
46) mesh with each other for the moimting of the tubular drive element (2) on the 
mounting section (35). 

16. Seat assembly according to one of the preceding claims, characterized in that the 
weight sensor (3) is designed as an electrically operated sensor. 

1 7. Seat assembly according to one of the preceding claims, characterized in that the 
weigiht sensor (3) is designed for the detection of bending stresses. 

1 8. Seat assembly according to one of the preceding claims, characterized in that the 
weight sensor (3) is arranged nonpivotably on the seat element ( 1 ). 

1 9. Seat assembly according to claim 1 8, characterized hi that at least one lock nut 
(51, 52, 53) serves for the nonpivotable arrangement of the weigjit sensor (3) on 
seat element (1). 

20. Seat assembly according to one of the preceding claims, characterized in that the 
weight sensor (3) is designed in two parts. 
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21 . Seat assembly according to claim 20, characterized in that the two sensor parts 
(31, 32) are nonpivotably connected to each other. 

22. Seat assembly according to claim 2 and claim 20 or 2 1 , characterized in that a 
sensor part (32) has a mounting section (35) for the pivotable moxmting of the 
drive tube (2). 

23. Seat assembly according to claim 18 and one of claims 20 through 22, 
characterized in that a sensor part (3 1) is nonpivotably fixed to the seat element 
(1). 

24. Seat assembly according to one of the preceding claims, characterized in that the 
tubular drive element (2) and the weight sensor (3) constitute a preassembled 
assembly that can be attached to the seat element (1). 

25. Seat Assembly according to one of the preceding claims, characterized in that 
the tubular drive element (2) constitutes a transverse tube, that runs, in particular, 
fix)m one longitudinal side of a motor vehicle seat to the other, or is a component 
of a transverse connection running firom one longitudinal side of a motor vehicle 
seat to the other. 

26. Seat assembly according to one of the preceding claims, characterized in that the 
seat element (1) is made up of a mounting angle that is attached to a part (O) of 
the seat structure. 
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Abstract 

The invention relates to a seat assembly for a motor vehicle seat with a seat element that 
constitutes a component of the seat structure of a motor vehicle seat; a tubular drive 
element, connected pivotably to the seat element that constitutes a component of a 
displacement arrangement for an adjustable seat part; and a weight sensor for the 
detection of seat occupancy. Provision is made according to the invention that the tubular 
drive element (2) is mounted on the seat element (1) via the weight sensor (3). 
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